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Preparation and crystallization behavior of
polyoxymethylene/molybdenum disulfide nanocomposites

WANG Jin', HU Kun-hong®, SHI Tie-jun', HU Xian-guo®

(1. School o f Chemical Engineering ., Hefei University of Technology. Hefei 230009, China;
2. Institute of Tribology, Hefei University of Technology, Hefei 230009, China)

Abstract: Polyoxymethylene/molybdenum disulfide (POM/MoS;) nanocomposites were prepared by means
of in situ intercalation/polymerization. The intercalation mechanism was discussed. The structure of
composites was confirmed by means of X-Ray diffractometer (XRD), and the results indicate that the
interlayer spacing of MoS, increases from 0.613 nm to 1.118 nm. The morphologies of POM/MoS,
nanocomposite were observed by Transmission Electron Microscopy (TEM). This shows that the MoS,
has a good dispersion in the polymer matrix, and is still in a layer state, It can be concluded that POM/
MoS;, is an intercalated nanocomposite. The nonisothermal crystallization kinetics of POM and POM/
MoS, were also investigated by Differential Scanning Calorimetry (DSC) at various cooling rates. The
Avrami analysis modified by Jeziorny was employed to describe the nonisothermal crystallization process of
POM and POM/ MoS,. The results show that MoS, plays a role of a nucleating agent for nonisothermal
crystallization of POM. In comparison with pure POM, POM/MoS, exhibits a faster crystallization rate
and increases crystallization temperature.
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Fig. 1 XRD pattern of POM/MoS; nanocomposite
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Fig. 2 TEM image of POM/MoS, nanocomposite
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Fig. 4 Plots of X, versus ¢t for crystallization
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Tab.1 Nonisothermal crystallization kinetic parameters
of POM and POM/MosS,

sample  ¢/(K ¢ min™ 1) n Z. fyz/min - T,/K
POM ) 3.6 1. 12 0.79 412. 2

10 3.6 1. 25 0. 48 409. 6

20 3.5 1. 23 0. 29 406. 2

40 3.6 1. 13 0. 23 401. 7

POM/MoS; B 4.0 1. 19 0.74 415. 3
10 4.1 1. 30 0. 45 412. 6

20 3.8 1. 28 0. 26 409. 8

40 3.9 1. 17 0. 20 405. 0

%1 BEFRE, POM K POM/MoS, fi|Z2&E &
AR 285 R IS ) 2 0 I 35 T 8T 5 A 398 DR FAAI
1A R TR AR A /N P A A 1) & A AR 1Y)
1 ARG Bl A IR TR B B, e AR o R e, A
INF B 445 A R ARG T T A A TR R iRE R  POMY/
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